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Mo Ka radiation 
fi = 0.11 mm~' 

Data collection 

Bruker APEXII CCD 

diffractometer 
23612 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.102 

S = 0.79 

5658 reflections 

602 parameters 

1 restraint 



T = 296 K 

0.54 x 0.44 x 0.37 mm 



5658 independent reflections 
2131 reflections with / > 2a(l) 
R in . = 0.090 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A^„ = 0.18 e A~ 3 

Ap mi „ = -0.17 e A~ 3 
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R factor = 0.044; wR factor = 0.102; data-to-parameter ratio = 9.4. 



The asymmetric unit of the title co-crystal, C 8 H 12 N + -- 
Cv^NO^-CyHsNO^ contains two cations, two anions and 
two neutral 4-nitrobenzoic acid molecules. In the crystal, O — 
H- ■ O, N— H- ■ O and C— H- • O hydrogen bonds connect 
the ions and molecules, forming a three-dimensional network. 

Related literature 

For related structures, see: Ishida et al. (2004); Quah et al. 
(2008); Dong et al. (2010). For bond-length data, see: Allen et 
al. (1987). 




Experimental 

Crystal data 

C 8 H 12 N + -C 7 H4N04~C 7 H,N0 4 
M r = 455.42 
Orthorhombic, Pca2 s 
a = 14.4061 (15) A 



b = 8.4461 (10) A 
c = 36.787 (4) A 
V = 4476.1 (9) A 3 
Z = 8 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


N1£-H1£- ■ 031)' 


0.86 


1.78 


2.636 (4) 


171 


N1F-H1F- ■ 04C' 


0.86 


1.76 


2.613 (4) 


173 


04.4-H10- 04D" 


0.90 


1.67 


2.549 (5) 


164 


04B-H20-03C ffi 


0.90 


1.65 


2.536 (5) 


165 


C4£-H4£- ■ 01S iv 


0.93 


2.58 


3.398 (7) 


147 


C1E-H1K- ■ OAD" 


0.96 


2.57 


3.475 (6) 


156 


C1E—H1L- ■ OIB" 


0.96 


2.55 


3.455 (9) 


158 


Symmetry codes: (i) x — | 
.1 + 1 -y + \,z-l; (v)x, 


-v + l,z; 
y + l,z. 


(ii) x — j, — y H 


-l.z + l; (iii) -x 


+ l,y,z + i; (iv) 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare 
material for publication: WinGX (Farrugia, 1999) and PLATON 
(Spek, 2009). 

The authors are grateful to the Higher Education 
Commission of Pakistan for providing financial support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6339). 
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2,4,6-Trimethylpyridinium 4-nitrobenzoate-4-nitrobenzoic acid (1/1) 

M. A. Abbasi, K. Nazir, M. Akkurt, Aziz-ur-Rehman, I. U. Khan and G. Mustafa 

Comment 

The asymmetric unit of the title co-crystal, (I), contains two molecules of 2,4,6-trimethylpyridinium 4-nitrobenzoate and 
4-nitrobenzoic acid (Fig. 1). All bond lengths and bond angles are as expected for this kind of compounds (Allen etal.,19%1). 

In the structure, the molecular packing is stabilized by intermolecular O — H-O, N — H-0 and C — H-0 hydrogen 
bonds, forming a three dimensional network (Table 1, Figs. 2 & 3). 

Experimental 

10 ml of ethanol were taken in 25 ml round bottom flask and 1.25 g ofp-nitrobenzoic acid were added and suspension was 
heated to homogenize the mixture. Then 1 ml of sym-collidine (2,4,6-trimethylpyridine) was added and this mixture was 
refluxed for 1.5 h. Then this solution was concentrated on water bath to half amount and poured into sample vial and left 
for crystallization. On crystallization, colourless prisms of (I) were obtained. 

Refinement 

The H atoms of the NH and OH groups in the title compound were placed in a difference map and refined with the distance 

restraint N H = 0.86 and O H = 0.90 A; their U\ so values were constrained to be 1.2(7 e q of the carrier atom. The 

remaining H atoms were positioned geometrically [C — H = 0.93 - 0.96 A] and refined using a riding model, with{/j S0 (H). 
1 .2 C/ e q(C) and 1.5 C/ e q(Cmethyl)- The structure was refined with Friedel pairs merged by the use of the MERG 4 instruction 
in SHELXL97 , as the lack of anomalous scatterers did not allow the determination of the absolute configuration from the 
X-ray measurements. Two reflections 002 and 004 were omitted in the final refinement as these were obscured by beam stop. 



Figures 




Fig. 1. The molecules in the asymmetric unit of the title compound shown with 30% probabil- 
ity displacement ellipsoids. For clarity, only N atoms are labelled. 



Fig. 2. View of the packing and hydrogen bonding of the title compound down the a axis. H 
atoms not involved in hydrogen bonding have been omitted for clarity. 
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Fig. 3. View of the packing and hydrogen bonding of the title compound down the b axis. H 
atoms not involved in hydrogen bonding have been omitted for clarity. 



2,4,6-Trimethylpyridinium 4-nitrobenzoate-4-nitrobenzoic acid (1/1) 



Crystal data 

CgHnN+CvI^NO.f-CyHsNC^ 

M,- = 455.42 

Orthorhombic, Pca2\ 

Hall symbol: P 2c -2ac 

a = 14.4061 (15) A 

6 = 8.4461 (10) A 

c = 36.787 (4) A 

V= 4476.1 (9) A 3 

Z=8 



^(000) = 1904 

D x = 1.352 MgrrT 3 
Mo i&x radiation, A, = 0.71073 A 
Cell parameters from 2857 reflections 
6 = 2.7-20.2° 

jj. = 0.11 mm 1 
7=296K 
Prism, colourless 
0.54 x 0.44 x 0.37 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: sealed tube 

graphite 

(p and co scans 

23612 measured reflections 

5658 independent reflections 



2131 reflections with / > 2o(I) 
R int = 0.090 



Qmax - 28.3°, I 

h = -19^10 
k = -ll->9 
/ = -41^49 



, = 2.4° 



Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.102 

5 = 0.79 

5658 reflections 

602 parameters 

1 restraint 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = U[o 2 (F 2 ) + (0.0372P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 

(A/a) max < 0.001 

Apmax = 0.18eA~ 3 

Ap mi „ = -0.17eA- 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
FC *=KFC [1+0.001 XFC 2 A 3 /SIN(2©)]" 1 /4 

Extinction coefficient: 0.0019 (3) 
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Special details 

Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the 
variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and tor- 
sion angles 

Refinement. Refinement on F for ALL reflections except those flagged by the user for potential systematic errors. Weighted R- 

2 2 
factors wR and all goodnesses of fit S are based on F , conventional R- factors R are based on F, with F set to zero for negative F . The 

observed criterion of F 2 > <j(F 2 ) is used only for calculating -i?-factor-obs etc. and is not relevant to the choice of reflections for refine- 
ment. i?-factors based on are statistically about twice as large as those based on F, and i?-factors based on ALL data will be even 
larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




N1E 


0.0951 (2) 


0.6583 (4) 


0.01485 (10) 


0.0507 (13) 


cm 


0.1321 (3) 


0.7651 (5) 


0.03852 (14) 


0.0500 (19) 


C2E 


0.2221 (3) 


0.8086 (6) 


0.03352 (15) 


0.0610(19) 


C3E 


0.2737 (3) 


0.7498 (6) 


0.00536 (15) 


0.0580(18) 


C4E 


0.2331 (3) 


0.6421 (5) 


-0.01785 (14) 


0.0553 (16) 


C5E 


0.1438 (3) 


0.5961 (5) 


-0.01280 (13) 


0.0497 (16) 


C6E 


0.0701 (3) 


0.8265 (6) 


0.06769 (13) 


0.0703 (19) 


C7E 


0.3732 (3) 


0.7980 (6) 


0.00030 (18) 


0.089 (3) 


C8E 


0.0923 (3) 


0.4817 (6) 


-0.03699 (16) 


0.071 (2) 


N1F 


-0.1353 (2) 


0.8367 (4) 


0.22390 (10) 


0.0447 (13) 


C1F 


-0.0849 (3) 


0.8986 (5) 


0.25124 (13) 


0.0483 (16) 


C2F 


0.0058 (3) 


0.8497 (5) 


0.25489 (13) 


0.0560 (17) 


C3F 


0.0433 (3) 


0.7401 (6) 


0.23086 (16) 


0.0597 (19) 


C4F 


-0.0131 (3) 


0.6816(5) 


0.20373 (14) 


0.0567 (19) 


C5F 


-0.1040 (3) 


0.7304 (5) 


0.20001 (15) 


0.0487 (19) 


C6F 


-0.1295 (3) 


1.0153 (6) 


0.27559 (17) 


0.072 (2) 


C7F 


0.1435 (3) 


0.6847 (7) 


0.23554 (19) 


0.096 (3) 


C8F 


-0.1693 (3) 


0.6715 (6) 


0.17190(15) 


0.073 (2) 


OlA 


0.3337 (3) 


0.8459 (7) 


0.82422 (15) 


0.140 (3) 


02A 


0.4000 (3) 


1.0348 (7) 


0.85151 (18) 


0.154 (3) 


03A 


0.0552 (2) 


1.0121 (4) 


0.98158 (12) 


0.0765 (15) 


04A 


-0.01771 (19) 


0.8303 (4) 


0.94775 (9) 


0.0700(11) 


N1A 


0.3371 (4) 


0.9421 (8) 


0.84779 (16) 


0.098 (3) 


CIA 


0.1158 (3) 


0.8436 (6) 


0.89404 (15) 


0.064 (2) 


C2A 


0.1873 (3) 


0.8444 (6) 


0.86886 (14) 


0.0713 (19) 


C3A 


0.2605 (3) 


0.9417 (7) 


0.87478 (14) 


0.065 (2) 


C4A 


0.2678 (3) 


1.0374 (6) 


0.90457 (16) 


0.070 (2) 


C5A 


0.1970 (3) 


1.0351 (6) 


0.92933 (16) 


0.064 (2) 


C6A 


0.1205 (3) 


0.9379 (5) 


0.92473 (13) 


0.0490(18) 


C7A 


0.0485 (3) 


0.9338 (6) 


0.95380 (16) 


0.0563 (19) 


OIB 


-0.1107 (3) 


0.3497 (8) 


0.91296 (15) 


0.150 (3) 


Q2B 


-0.1729(4) 


0.5467 (7) 


0.88524 (17) 


0.160 (3) 
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C6F — H6S 


0.9600 


04A — HIO 


0.9000 


C7F — H7S 


0.9600 


01B — NIB 


1.236 (9) 


C7F — H7P 


0.9600 


02B— NIB 


1.189 (9) 


C7F — H7R 


0.9600 


03B — C7B 


1.205 (7) 


C8F — H8P 


0.9600 


04B — C7B 


1.307 (6) 


C8F — H8S 


0.9600 


04B — H20 


0.9000 


C8F — H8R 


0.9600 


OIC — NIC 


1.200 (7) 


CIA — C6A 


1.383 (7) 


02C — NIC 


1.225 (7) 


CIA — C2A 


1.385 (7) 


03C — C7C 


1.230 (7) 


C2A — C3A 


1.355 (7) 


04C — C7C 


1.263 (6) 


C3A — C4A 


1.366 (8) 


01D — N1D 


1.221 (6) 


C4A — C5A 


1.368 (7) 


N1E — C1E 


1.362 (6) 


C5A — C6A 


1.385 (6) 


N1E — C5E 


1.343 (6) 


C6A — C7A 


1.490 (7) 


02D — N1D 


1.204 (7) 


CIA — H1A 


0.9300 


03D — C7D 


1.247 (6) 


C2A — H2A 


0.9300 


04D — C7D 


1.244 (6) 


C4A — H4A 


0.9300 


N1E — HIE 


0.8600 


C5A — H5A 


0.9300 


NIF — C5F 


1.335 (6) 


CIB — C6B 


1.387 (8) 


NIF — C1F 


1.346 (6) 


CIB — C2B 


1.384 (7) 


NIF — H1F 


0.8600 


C2B — C3B 


1.374 (7) 


N1A — C3A 


1.484 (7) 


C3B — C4B 


1.355 (8) 


NIB — C3B 


1.488 (8) 


C4B — C5B 


1.387 (7) 


NIC — C3C 


1.501 (6) 


C5B— C6B 


1.376 (7) 


N1D — C3D 


1.476 (6) 


C6B — C7B 


1 .489 (7) 


C1E — C2E 


1.360 (6) 


CIB — H1B 


0.9300 


C1E — C6E 


1.489 (7) 


C2B — H2B 


0.9300 


C2E — C3E 


1.368 (7) 


C4B — H4B 


0.9300 


C3E — C7E 


1.502 (6) 


C5B — H5B 


0.9300 


C3E — C4E 


1.378 (7) 


CIC — C2C 


1.393 (6) 


C4E — C5E 


1.357 (6) 


CIC — C6C 


1.370 (7) 


C5E — C8E 


1.509 (7) 


C2C — C3C 


1.368 (7) 


C2E — H2E 


0.9300 


C3C — C4C 


1.374 (7) 


C4E — H4E 


0.9300 


C4C — C5C 


1.367 (7) 


QjE — H6L 


0.9600 


C5C — C6C 


1.379 (6) 


C6E— H6K 


0.9600 


C6C— C7C 


1.513 (7) 


C6E— H6M 


0.9600 


CIC— H1C 


0.9300 


C7E— H7M 


0.9600 


C2C— H2C 


0.9300 


C7E— H7K 


0.9600 


C4C— H4C 


0.9300 


C7E— H7L 


0.9600 


C5C— H5C 


0.9300 


C8E— H8M 


0.9600 


C1D — C2D 


1.374 (6) 


C8E— H8L 


0.9600 


C1D — C6D 


1.379 (6) 


C8E— H8K 


0.9600 


C2D — C3D 


1.360(7) 
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p 1 e p p rr 
C1L — CoL 


1 A 7A / *7\ 

1.4 /y ( /) 


p 1 e pte 
C1L — CZL 


1 T 77 

1.3 / / (p) 


v — r — vjr 


1 .Joy y 1 f 


C3F — C4F 


1 379 (7) 


C3F — C7F 


1.527 (6) 


C4F — C5F 


1.380 (6) 


C5F — C8F 


1.484 (7) 


C2F — H2F 


0.9300 


P7 A (~\A A IT 1 (~\ 

C/A — <J4A — Lll<J 


1 ao aa 
105.00 


pan ( \ A D 1 1 "> P 

C / B — <J4B — WlKJ 


111 aa 
1 12.00 


Clb — JN lb — C:>b 


111 /; /Q \ 

122.0 (3) 


/ ' 1 r \t itj t t i r 

C 1 b — JN lb — hi 1 b 


1 1 a aa 

ny.oo 


nrr; X.T1E 1 1 1 C 

Cjb — JN lb — hllb 


i in n/i 

i iy.00 


PIE XT1T7 / • C IT 

C1L — JN 1L — CjL 


1 1/1 0 

124.5 (i ) 


PCE XTITT I T 1 r 

CjL — JN lr — rllr 


1 1 o nn 
116.00 


PIE "NT 1 E XJ1T7 

C 1 L — JN 1 L — rl 1 L 


1 1 c aa 
116. UU 


( A TvT 1 A PI A 

<JZA — JN 1 A — C3A 


i iy.o (o) 


P. 1 A XT 1 A PiT A 

U1A — JN 1A — <JZA 


1 n a //;\ 
123.V (0) 


P 1 A XT 1 A PQ A 

<J1A — JN 1A — C3A 


I n 1 //r\ 

II /.I (0) 


PTD MID pin 

<JZB — JN IB — C3B 


1 in i //;\ 
120.2 (0) 


Ain X.T1T5 PTD 

<J1B — JN lr3 — C3B 


11 J. 2 (5J 


Ain XTin mn 

<J 1 B — JN 1 B — <JZB 


11/1 /; //;\ 
124.0 (0) 


pip XT IP /ATP' 

U 1 C — JN 1 C — OZC 


1 1 c c 
125.5 (5) 


PTP XT 1 P PIP 

(JZC — JN 1C — C3C 


1 1 C 1 

115.1 (5) 


pip Mir p o p 
<J1C — JN 1C — C3C 


1 1 n /i 
11V.4 (5) 


p. i n x.Tir\ pon 
OIL) — JN ID — C3D 


1 1 n n //l\ 
liy.O (4) 


pte\ Mpn pin 
<JZD — JN 1L) — C3D 


i i n A {A \ 
11 /.0 (4) 


P1E\ \Tir\ PT p\ 

<J 1 L) — JN 1 L) — (JZL) 


11/1 A 

124.0 (5) 


"NT 1 "C PIE PIE 

JN 1 b — c 1 b — czb 


I 1 H H iA\ 

II /. / (4) 


Mir pi r py r 

JN l b — c l b — Cob 


I 1 -T 1 //I \ 

I I /.2 (4) 


P")E PIE PAE 

CZb — c l b — Cob 


lie i //1\ 

125.1 (4) 


PIE PTE PIE 

C l b — CZb — C3b 


111 c 

121.5 (5) 


PTE PIE P/1E 

CZ b — C 3 b — c 4b 


1 1 O <C //l\ 
116.0 (4) 


PTE PTE PTE 

CZb — C3b — c /b 


1 1A A 

120.y (5) 


P/| E PIE P*7E 

C4b — C3b — C /b 


1 1A C 

120.5 (5) 


PIE p y| E PCE 

C 3 b — C4b — C J b 


1 1 A C f A \ 

120.5 (4) 


xtie per POE 

JN lb — Cjb — Cob 


1 1 £ 1 (A \ 

11 0.1 (4) 


"\T1E PCE p y| E 

JN lb — Cjb — C4b 


1 1 A 1 //l\ 

ny.2 (4) 


P/| E per POE 

C4 b — C j b — Cob 


11/1 "7 //I \ 

124. / (4) 


P1E PTE TUTE 

C l b — czb — LiZb 


1 1 A AA 

ny.oo 


PTE PTE TUTE 

C 3 b — C Zb — LIZ b 


1 1 A AA 

ny.oo 


pce p /i e 1 1 . i rr 
C J b — C 4b — LL4 b 


1 1A AA 
120.00 


PIE P /I E TT/1E 

C 3 b — C 4b — LL4 b 


1 1A AA 
120.00 


H6K— C6E— H6L 


110.00 


H6L— C6E— H6M 


109.00 


CIE— C6E— H6M 


109.00 


CIE— C6E— H6L 


109.00 


CIE— C6E— H6K 


109.00 


H6K— C6E— H6M 


109.00 
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pin P/1E\ 

C3L) — C4D 


1 T£0 
1.30O (0) 


( • 1 pen 

C4L) — CjL) 


1.3 /4 (0) 


PSD T6F> 


1 .J07 ^ / J 


C6D — C7D 


1.506 (6) 


C1D — HID 


0.9300 


C2D — H2D 


0.9300 


C4D — H4D 


0.9300 


C5D — H5D 


0.9300 


PCE POE I TOD 

CjL — CoL — LioL 


1 1U.UU 


PT A P 1 A rV. A 

CZA — C 1 A — Co A 


1 TA /I //l \ 

1ZU.4 (4) 


P 1 A PT A PI A 

CIA — CZA — C3 A 


1 1 O T /C\ 
HO.3 {D) 


PT A PI A p A A 

CZA — C3A — C4A 


1 TT T /C\ 

1Z3.Z (p) 


XT] A PI A P/l A 

JN 1 A — C3A — C4A 


1 1 o c sc\ 

1 lo.o (j) 


XT] A PI A PT A 

JN 1 A — C3A — CZA 


1 1 O T /C\ 

llo.Z ( j) 


PI A P/l A PC A 

C3A — C4A — CD A 


I 1 n n ( a\ 

I I / .y (4) 


P/l A PC A PP A 

C4A — CjA — CoA 


1 T 1 /I /C\ 

1Z1.4 (J) 


PC A rV. A P*7 A 

CjA — CoA — C /A 


1 1 O H SA\ 

1 lo. / (4) 


pi A P/C A P*7 A 

CIA — CoA — C / A 


1 TT & (A \ 
1ZZ.0 (4) 


P1 A P/C A PC A 

CIA — CoA — CjA 


iion P/l\ 

11 o.V (4) 


PT A P*7 A P/l A 

U3A — C /A — U4A 


124.1 (5) 


P/l A P*7 A / • p a 

U4A — C / A — CoA 


113.6 (4) 


PT A P*7 A / • p a 

03A — C7A — CoA 


1 TT T //l ^ 

IZZ.Z (4) 


PTA /^1A TT 1 A 

P2A — PI A — HI A 


1 TA AA 
1ZU.UU 


f^t~ A 1 A TU1 A 

PoA — PI A — HI A 


1 TA AA 
1ZU.UU 


A /^1 A U1 A 

P3A — P2A — H2A 


1 T 1 AA 
1Z1 .UU 


pi » r 1 ! a m a 
P 1 A — P2 A — H2 A 


1 T 1 AA 
1Z1 .UU 


C3A — C4A — H4A 


1 T 1 AA 

1Z1 .UU 


r^z A /^/1 A U/1 A 

P5A — P4A — H4A 


1 T 1 AA 
1Z1 .UU 


f^£. A f^Z A UC A 

PoA — P5A — H5A 


1 1 A AA 
llV.UU 


A A /^C A UC A 

P4A — P5A — H5A 


1 1 A AA 

ny.uu 


C2r> — C 1 r> — C0r> 


1 1 Q Q ( A\ 

i iy.o (4) 


Pits — P2B — P3B 


no/; pc\ 

llo.o (j) 


P2B — P3B — P4B 


1 TT 1 /C\ 

1Z3.1 (p) 


\T1 D /'in / - ,i r j 

JN IB — P3B — P4B 


117 A /C\ 

11 / .U (j) 


Mm / "l I") /'in 

IN IB — P3B — P2B 


1 1 A A /C\ 

1 ly.y (j) 


pin /'iii prn 

P3B — P4B — P5B 


I 17 A //1\ 

I I / .y (4) 


P4B — P5B — PoB 


1 T 1 1 /C\ 

1Z1.1 {p) 


P5B — PoB — P /B 


lift A PC\ 

ny.u ( j) 


/'III p/n / '^11 

P1B — PoB — P/B 


1 T 1 T (A \ 

1Z1.3 (4) 


/'III / ■ / t I prn 

P1B — PoB — P5B 


1 1 c\ a { a\ 

i iy.o (4) 


/iiii / ■ — 1 1 / ■ / 1 1 
(J4B — P /B — PoB 


113.8 (5) 


U3B — P /B — PoB 


1 T 1 T (A \ 

1Z1.3 (4) 


. ill) /' ' ~7 | ) ,1111 

U3B — P /B — U4B 


1 T A A { Z\ 

124.9 (5) 


C2B — C1B — H1B 


120.00 


C6B— C1B— H1B 


120.00 


C3B— C2B— H2B 


121.00 


C1B— C2B— H2B 


121.00 


C3B — C4B — H4B 


121.00 


C5B— C4B— H4B 


121.00 
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r pnr 1 1-71/ 

C3b — C /b — hi /K 


1 1 A P1P1 

1 1U.UU 


1 1 "7 1 p 1 et TJ7M 
hi /L — C /b — hi /M 


1 An P1P1 

luy.uu 


1 1 -71Z /•"7r 1 1 -7 1 

hi /K — C /b — hi /L 


1 Pin Plpl 

luy.uu 


C3 b — C / b — hi / M 


1 no pin 
luy.uu 


r p 1 et 1 1 "7 1 

C3b — C /b — hi /L 


1 AO AA 

luy.uu 


UUP P ' "7 ET tj7A J 

hi /K — C /b — 1 1 / M 


1 AA AA 

luy.uu 


C J b — Cob — hi 0 K 


1 1 A AA 
11U.UU 


fee por no]\j 
C J b — C ob — hi 0 M 


1 AO AA 

luy.uu 


C J b — Cob — hi 0 L 


1 1 A AA 
1 1U.UU 


I 1 0 1 r-or TJOM 

hi oL — C ob — hi 0 M 


1 AA AA 

luy.uu 


110 iz nor UOT 

rioK — Cob — hloL 


1 1 A AA 
11U.UU 


tioi/ nor UOAJ 

hiorv — Cob — 1 1 0 M 


1 AA AA 

luy.uu 


pi Er /-1 1 T7 p/te7 

CZh — C 1 h — Coh 


1 Tl r (A \ 

1Z3.0 (4) 


xn T7 p 1 et p 1 et 

JN lh — Clh — CZh 


11 l.y (4) 


\t 1 T7 pie: ppet 

JN lh — Clh — Coh 


110 Z fA\ 
11 O.J (4) 


ni t? pit; piTTJ 

C 1 h — Czh — C3h 


1 1 A C (A \ 

IZU.J (4) 


Czh — C3h — C /h 


1 in a ( z\ 
1ZU.U [p) 


/~ME7 piTi? ptc 

C4h — C3h — C /h 


ni a pc\ 

izi.y {j) 


PO r? PTE P /I E7 

CZh — C3h — C4h 


I 1 Q 1 //lA 

II o.l (4) 


fJTT P /I E7 nrE 

C3 h — C4h — C j h 


1Z1 .0 (4) 


/~MT? p c et p 0 tj 

C4h — C jh — Coh 


11/1 O (A \ 

1Z4.0 (4) 


XT1 E7 p c et por 

JN lh — Cjh — Coh 


110 1 ( A\ 

11 o.l (4) 


"\T1E7 P C ET P /I E7 

JN lh — Cjh — C4h 


I 1 T 1 P/1\ 

II /.Z (4) 


pi e; pixj 1 nr 

C J h — CZh — hlZh 


1 1A AA 
1ZU.UU 


ni r pwiTj 1 nr 

Clh — CZh — hlZh 


1 1A AA 
1ZU.UU 


P C 17 P A T7 I I 1 ET 

C j h — C4h — hl4h 


1 1 A AA 

ny.uu 


PIE P /I E7 I I 1 ET 

C J h — C4h — hl4h 


1 1 A AA 

1 iy.uu 


I i/n P P ET 1 1 / r 

rior — Coh — hlob 


1 1 A AA 

1 1U.UU 


p 1 ET pziE7 1 i/n 

Clh — Coh — hlor 


1 AA AA 

luy.uu 


hloK — Coh — hlob 


1 1 A AA 

11U.UU 


p ~* 1 ET P/TE7 I [ /, ( ' 

Clh — Coh — hlob 


1 AA AA 

luy.uu 


/"MET P P ET I I/n 

C 1 h — Coh — hloK 


1 AA AA 

luy.uu 


1 i/n P P ET 1 i/n 

rior' — Coh — hloK 


1 1 A AA 
11U.UU 


EJ*7E) P7C T nf 

bi/r — C/h — hl/b 


1 A A AA 

luy.uu 


f3E7 PIC 11-70 

C3h — C /h — hi /K 


1 AA AA 

luy.uu 


EJ*7E> P7E 11-70 

ri/r — C /h — hi /K 


1 1 A AA 

11U.UU 


f3E7 P"7E7 I T1D 

C3h — C /h — hi /r 


1 AA AA 

luy.uu 


11-70 P "7 ET 1 nc 

hi /K — C /h — hi /b 


1 AA AA 

luy.uu 


P1T7 P7E7 TT"7C 

v J r — v /f — 1 1 / 0 


1 1U.UU 


H8P — C8F — H8S 


109.00 


H8R — C8F — H8S 


109.00 


C5F — C8F — H8R 


109.00 


C5F — C8F — H8S 


110.00 


H8P — C8F — H8R 


109.00 


C5E— NIE— CIE— C2E 


-0.2 (6) 


C5E— NIE— CIE— C6E 


179.2 (4) 


CIE— NIE— C5E— C4E 


-0.8 (6) 


CIE— NIE— C5E— C8E 


-178.9 (4) 


C5F— NIF— CIF— C2F 


0.3 (7) 



PPT") /'•CD 1 [CD 

CoB — CjB — rijB 


1 1 A AA 

1 iy.uu 


/""/in pirn 1 irn 

C4r> — CjB — rijB 


1 1 A AA 

1 iy.uu 


pip pip p p p 
CZC — C 1 C — CoC 


1 1A H (A \ 

1ZU./ (4) 


pip PIP PIP 

C 1 C — CZC — Co c 


I 1 H C ( Z\ 

II /.J (j) 


XTip PIP POP 

JN 1C — C3C — CZC 


1 1 C H ( Z\ 

llo. / (j) 


XTip pip P/1P 

JN 1C — C3C — C4C 


1 1A 1 ( A\ 

1ZU.Z (4 ) 


pip pip p/ip 
CZC — C3C — C4C 


1 1*5 1 (A \ 

1Z3.1 (4) 


pop P/1P pep 

CjC — C4C — CjC 


110 1 ( A\ 

11 o.l (4) 


p ip pep p p p 

C4C — C j C — C 0 C 


111 A /e\ 

1Z1.U (j) 


P C P P P P P*7P 

CjC — CoC — C /C 


1 1 A C ( A\ 

ny.j (4) 


pip p/-p c 

CIC — CoC — c/c 


1 1A O ( A\ 
1ZU.O (4) 


pip P/CP pep 

CIC — CoC — CjC 


11(i q 

1 iy. / (4) 


p. -j p P*7P Pi/IP 

L)3C — C /C — U4C 


1 1£ 1 

1Z0.3 (j) 


Pi 1 P p*7P p/:p 

(J3C — C /C — CoC 


in 0 //i\ 
11 / .o (4) 


pi /i pi p -7 p p/-p 
U4C — C /C — CoC 


1 1 <C A 

llo.U (j) 


nr pip EJip 
CZC — C 1 C — rl 1 C 


1 1A AA 
1ZU.UU 


p p p Pip it 1 p 

CoC — C 1 C — hi 1 C 


1 1A AA 
1ZU.UU 


POP PIP TT1 p 

CjC — CZC — hlZC 


111 AA 
1Z1 .UU 


pip pip 1 1 -> p 
C 1 C — CZC — hlZC 


111 AA 
1Z1 .UU 


pop p/ip 1 1 1 / • 
CjC — C4C — hl4C 


111 AA 
1Z1 .UU 


p C P P/IP I I 1 / • 

CjC — C4C — hl4C 


111 AA 
1Z1 .UU 


pip pep 1 icp 

C4C — C j C — hi d C 


1 1 A AA 

ny.uu 


p / p pep Tjep 

CoC — CjC — hljC 


1 1 A AA 

ny.uu 


pon p i n p /: t~-\ 
CZL) — C I JJ — CoL) 


1 1A e. fA \ 
IZU.J (4) 


pm p -> t~-\ pin 

C ID — CZL) — C 3L) 


HOC / A\ 

ny.j (4) 


xrm pin pie\ 

JN ID — C3D — CZL) 


inn s a\ 

11 / .y (4) 


xTm pin p /I i~\ 

JN 1L) — C3L) — C4L) 


1 1A Z fA\ 

IZU.J (4) 


pin pin pm 
CZL) — C3L) — C4D 


111 C (A \ 

1Z1.J (4) 


pin pm pen 
C3D — C4L) — CjL) 


1 1 A A ( A\ 

ny.u (4) 


( • 1 n pen pp n 
C4L) — CjL) — CoL) 


1 1A C fA\ 

1ZU.0 (4) 


pin p p n pen 
C1L) — CoL) — CjL) 


110 1 { A\ 

llo. / (4) 


pm p p n p*7n 
C 1 L) — CoL) — C / D 


1 1A £L { A\ 

1ZU.0 (4) 


p^ c n pp n pm 
CjL) — CoL) — C lu 


1 1A *7 (A \ 

1ZU./ (4) 


Aon pm Pi/in 
O 3D — C / D — <J4D 


1 1£ O SA\ 

IZ0.0 (4) 


Pjin pm ppn 
U3D — C lu — CoD 


11/ n 

llo. / (4) 


nin p*7n / • p n 
U4D — C / D — CoD 


11/ c 
llo.j (4) 


p^on pin 1 1 1 n 
CZD — C 1 D — hi 1 D 


1 1A AA 
1ZU.UU 


p/ n pin 11 1 n 
CoD — C 1 D — hi 1 D 


1 1A AA 
1ZU.UU 


V 1 1 J V — . 1 V 1 1 _ 1 7 


1 ?o no 


C3D — C2D — H2D 


120.00 


C3D — C4D — H4D 


121.00 


C5D — C4D — H4D 


120.00 


C4D — C5D — H5D 


120.00 


C6D — C5D — H5D 


120.00 


C4A — C5A — C6A — C7A 


176.4 (5) 


C4A — C5A — C6A — CIA 


-1.0 (7) 


C5A — C6A — C7A — 03A 


-0.6 (7) 


C5A — C6A — C7A — 04A 


-175.8(4) 


C 1 A— C6A— C7A— 03A 


176.6 (5) 
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C1F— N1F— C5F— C8F 
C5F— N1F— C1F— C6F 
C1F— N1F— C5F— C4F 
02A — N 1 A— C3 A— C4A 
OlA — N1A — C3A — C4A 
OlA — N1A — C3A — C2A 
02A— N 1 A— C3 A— C2A 
O IB— N 1 B— C3B— C4B 
02B— N 1 B — C3B — C4B 
OIB— NIB— C3B— C2B 
02B — N 1 B — C 3 B — C2B 
OIC— NIC— C3C— C4C 
OIC— NIC— C3C— C2C 
02C— N 1 C — C3C — C4C 
02C— N 1 C — C3C — C2C 
02D— N 1 D— C3D— C2D 
OlD— N1D— C3D— C2D 
02D— N 1 D— C3D— C4D 
OlD— N1D— C3D— C4D 
C6E— C1E— C2E— C3E 
N1E— C1E— C2E— C3E 
C 1 E— C2E— C3E— C4E 
C1E— C2E— C3E— C7E 
C2E— C3E— C4E— C5E 
C7E— C3E— C4E— C5E 
C3E— C4E— C5E— C8E 
C3E— C4E— C5E— N 1 E 
N1F— C1F— C2F— C3F 
C6F— C 1 F— C2F— C3F 
C1F— C2F— C3F— C7F 
C 1 F— C2F— C3F— C4F 
C2F— C3F— C4F— C5F 
C7F— C3F— C4F— C5F 
C3F— C4F— C5F— C8F 
C3F— C4F— C5F— N1F 
C2 A— C 1 A— C6 A— C7 A 
C6 A— C 1 A— C2 A— C3 A 
C2 A— C 1 A— C6 A— C5 A 
CIA— C2A— C3A— N1A 
C 1 A— C2 A— C3 A— C4 A 
N 1 A— C3 A— C4A— C5 A 
C2A— C3A— C4A— C5A 
C3A— C4A— C5A— C6A 

Hydrogen-bond geometry (A, °) 
D—H-A 

N1E— H1E-03D' 
N1F— H1F-04C' 
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D — H H-A D-A D—H-A 

0.86 1.78 2.636 (4) 171 

0.86 1.76 2.613 (4) 173 
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04A— H10-04D" 0.90 1.67 2.549 (5) 164 

04B— H20-03C m 0.90 1.65 2.536 (5) 165 

C4E— H4E-01B iv 0.93 2.58 3.398 (7) 147 

C7E — H7K— 04D V 0.96 2.57 3.475 (6) 156 

C7E — H7L " 01B iv 0.96 2.55 3.455 (9) 158 



Symmetry codes: (i)x-l/2, -y+l,z; (ii) jc— 1/2, ~y+\,z+l; (iii) -x+112, y, z+1/2; (iv)x+l/2, -y+l,z-l; (\)x,y+l,z. 
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